Floating breakwaters are commonly used to protect shorelines, marine structures and harbors from wave attacks. Through the physical model test method, the wave energy dissipation performance by using porous floating cylindrical breakwater under regular waves. The objective of this research is to study the effect of using a horizontal cylindrical pipe with different diameters and different percentage of porosities acting as a wave energy dissipater, working as a single pipe or as a group. Which contains five different models with diameters (2 inch, 3 inch, 4 inch, (3&4 inch together) and (2, 3 & 4 inch together), by choosing different percentage of porosities as (15, 30 & 50%) to achieve maximum energy dissipation with minimum transmitted energy. The experiments were carried out in a recirculating open channel flume located at the Hydraulics Engineering Laboratory, Higher Institute of Engineering in El Shorouk City.
INTRODUCTION
As a wave resisting structure, breakwaters are widely used in port fairways, bathing places, wharves a yachts, and its structural form has great influence on ship navigation, water exchange, wave attenuation and wave reduction in offshore engineering. Traditional gravity breakwaters in deep-water areas are faced with problems such as high foundation requirements, difficult construction and high cost in very deep water. The floating breakwater is made up of floating bodies and mooring systems, which owns a lot of advantages. It is conducive to the water exchange, and has little influence on the sediment and the ecological environment. The cost is less affected by water depth, the foundation is more adaptable, and the construction is relatively convenient. It is more suitable for sea areas with high tidal range, soft soil bed and deep waters. Therefore, the floating breakwaters has broad application prospects. In recent years, many researchers proposed many new types of floating bodies, the cage floating breakwater, the square box-truss-mooring-type floating breakwater, the double pontoon floatingbreakwater, the net-board floating breakwater, the wave dissipation performance, hydrodynamic performance, the mooring force and wave pressure of floating breakwaters are mainly studied in experimental and numerical ways. Many experimental and theoretical studies have been done for determining the efficiency of vertical submerged or emerged permeable or impermeable types of breakwaters. Dalrymple et al, (1991) examined the reflection and the transmission coefficients from porous structures under oblique wave attack. Wang and Sun, (2010) examined a porous breakwater where the structure was fabricated with large numbers of diamond-shaped blocks arranged to reduce transmitted wave height and the mooring force. Their results showed that the porous FB reduced transmission of a large part of the incident wave energy through dissipation rather than reflection of the wave energy. The effect of the porous media on the incoming waves has in recent years gained attention with the use of advanced numerical models as discussed for example by Garcia et al., pontoon FB reflects rather than dissipates the wave energy, Abul-Azm, (1993) analyzed the linear wave potential near submerged thin barriers using the Eigen Function Expansion to determine the breakwater efficiency. Erik et al., (2018), attaching wing plates to the floating breakwater significantly reduced the motion, which was also anticipated. When the porous sides were attached the motion of the Floating Breakwater increased compared to the (WP) cross section, but the wave transmission was reduced. Isaacson et al, (1996) , carried out an experimental investigation on the reflection of obliquely incident waves from a model rubblemound breakwater of single slice. N Zheng et al., (2018) , the wave dissipation performance and mooring force of porous floating breakwater under regular waves are analyzed and compared ith the traditional pontoon floating breakwater. Heikal and Attar, (1997), examined the efficiency of an impermeable, vertical thin submerged breakwater sited on sloping impermeable bed experimentally and numerically by using the Eigen Function Expansion Breakwater on wave transmission. From the review of many related published literature in this field, it is acknowledged that more information are needed from both in the laboratory and the field for the efficient application, development and design of promising vertical porous structures as coastal engineering solutions in the field. In this study, experimental investigation has been carried out in a two dimensional wave tank to understand the effect of porosity in vertical thick submerged and emerged porous breakwaters under wave action. In summary, through the research of many floating breakwaters, the wave dissipation performance of floating breakwater under long wave action is the focus. In order to increase the effects on long waves, some percentage of porosities in the body of the floating cylindrical breakwater by opening holes in it on both sides of the model to dissipate more wave energy. It is also be called porous floating cylindrical breakwater. In this paper, the transmission and dissipation coefficients can be calculated and also choosing the favorite percentage of porosity and the best diameter for achieving minimum transmitted energy.
EXPERIMENTAL WORK
The experimental work was conducted in a wave flume 12.0 m long, 50 cm wide and 60 cm deep. The side walls are glass panels. The flume is provided with a wave generator.
The tests were carried out in a wave flume in the Hydraulic laboratory at the Higher Institute of Engineering, in El Shorouk City. The flume is 12.00 m long, 0.50 m wide, and the sidewalls are 0.60 m high, see Fig. (1) . The sidewalls of the flume consisted of a 12.00 panels of glass each one meter, to enable for following the motion of the Floating Breakwater as shown in figure (2). The flume was equipped with a piston-type wave maker at one end and a wave absorber before it and a wave absorber at the other side of the flume. The water depth in the flume was fixed to 30 cm, as a maximum water depth in the flume.
Wave period and wave length are measured by Sonic Wave Sensor XB as shown in figure (3) . at 30 cm) with different wave heights, lengths and periods. By testing these models to evaluate the performance of each model for dissipate the incident wave energy and also to calculate wave coefficients (Ct, Cr and Cd), also the maximum possible transmitted energy. Finally, comparison these tested models by a same solid pipes, El saie, (2019). Also the figures (2, 3, 4, 5, 6, 7 & 8) contains some of the tested models with different porosities. 
MEASUREMENTS AND RESULTS
By testing these models in the wave flume and measure the wave heights before and after these tested models by using Sonic Wave Sensor XB, measurements and calculated coefficients (Ct, Cr & Cd) as shown in the following tables. Tables (1, 2, &3) for Ø = 2 inch & P = 15, 30 & 50%. Therefor figure (9) describe the relation between coefficient of dissipation (Cd) and (Hi/L) for Ø = 2.0 inch with different percentage of porosity. Therefore, tables (4, 5 &6) also for measured heights of waves and the calculated wave coefficients for Ø = 3 inch & P = 15, 30 & 50%.
Table (4) Measured and calculated data for Ø = 3 inch & P = 15%

Table (5) Measured and calculated data for Ø = 3 inch & P = 30%
Table (6) Measured and calculated data for Ø = 3 inch & P = 50%
Therefor figure (11) Similarly, tables (7, 8 &9) also for measured heights of waves and the calculated wave coefficients for Ø = 4 inch & P = 15, 30 & 50%. Therefore, tables (10, 11 &12) also for measured wave heights and the calculated wave coefficients for Ø = 3 & 4 inch & P = 15, 30 & 50%. Comparison with El Saie Y.M. (2019), that he was tested the same models but in the solid state who's porosity equal to zero. Therefore, figures (19, 20, 21, 22 & 23) shows the difference wave energy transmitted between the solid and porosities models. 
